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(54) PICTURE SIGNAL PROCESSING CIRCUIT 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To enable a circuit structure 
on a small-scale to execute a gain control with high 
accuracy by detecting a gain of an outputting signal by way 
of a level adjustment means, after converting an inputted 
analog picture to a digital picture signal and controlling the 
level adjustment means of a level of analog picture signal 
and a level of digital picture signal on the basis of a 
detected gain. 

SOLUTION: An analog picture signal S42 selected by a 
selector 43 or an analog picture signal S 42 amplified by an 
amplification circuit 42 is converted into a digital picture 
signal at an A/D converting circuit 13, gain controlled at a 
digital AGC circuit 45 and outputted as a digital picture 
signal S45. A gain discrimination circuit 44 controls the 
selector 43 and the digital AGC circuit 45, on the basis of a 
gain detection signal S 46. Thus, a gain control can be 
executed with high accuracy by executing a rough gain 
control at the selector 43 and a fine gain control at the 
digital AGC circuit 45, and a circuit can be made relatively 
small. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A picture signal processing circuit comprising: 

The singular number which amplifies an inputted analog picture signal by a predetermined gain, or 
two or more amplifying means. 

A selecting means which chooses an analog picture signal of 1 from two or more analog picture 
signals based on a selection signal for analog picture signal selection among said inputted analog 
picture signal and said amplified analog picture signal. 

An analog-to-digital conversion means to change said selected analog picture signal into digital 
image data. 

A level adjustment means to adjust a level of said digital image signal by a gain according to a 
control signal, A gain detection means to detect a gain of a digital image signal with which said level 
was adjusted, and a gain judging means which generates a selection signal and said control signal for 
said analog picture signal selection based on said detected gain. 

[Claim 2]Said gain judging means A gain of said amplifying means, and an input dynamic range of said 
analog-to-digital conversion means, Based on said gain detection result, inside of two or more of 
said analog picture signals, The picture signal processing circuit according to claim 1 which 
generates a selection signal for analog picture signal selection which shows that an analog picture 
signal with a gain nearest to an input dynamic range of said analog-to-digital conversion means is 
chosen. 

[Claim 3]The picture signal processing circuit according to claim 1 where said selecting means 
chooses an analog picture signal of one among said inputted analog picture signal and said amplified 
analog picture signal. 

[Claim 4] From a digital image signal from said level adjustment means, have further a synchronized 
signal extraction means to extract a synchronized signal, and said gain detection means, The picture 
signal processing circuit according to claim 1 which detects a gain of one signal based on a 
selection signal for gain detecting-signal selection among a digital image signal from said level 
adjustment means, and a synchronized signal from said synchronized signal extraction means. 
[Claim 5]The picture signal processing circuit according to claim 4 in which said synchronized signal 
extraction means is a low pass filter. 

[Claim 6]The picture signal processing circuit according to claim 4 which detects a gain of said 
digital-image-data signal after said gain detection means detects a gain of said synchronized signal. 
[Claim 7]When selection of an analog picture signal by a selection signal for analog picture signal 
selection switches within predetermined time in more than prescribed frequency, said gain judging 
means, The picture signal processing circuit according to claim 1 which changes a gain judging level 
of a gain detection result used when generating a selection signal for analog picture signal selection. 

[Claim 8]When selection of an analog picture signal by a selection signal for analog picture signal 
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selection switches within predetermined time in more than prescribed frequency, said gain judging 
means, The picture signal processing circuit according to claim 1 which lowers a gain judging level of 
a gain detection result used when generating a selection signal for analog picture signal selection. 
[Claim 9]The picture signal processing circuit according to claim 1 which amplifies by a gain which 
fixed said amplifying means. 

[Claim 10]The picture signal processing circuit according to claim 1 whose gain of said amplifying 
means is variable. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a picture signal processing circuit. 
[0002] 

[Description of the Prior Art]For example, NTSC (National Television Committee) which received A 
method and PAL (Phase Alternation by Line) To the decoder of the receiving set which carries out 
digital processing, the analog picture signal of a method usually, A (Analog)/D (Digital) which 
changes the received analog picture signal into digital image data The conversion circuit is built in. If 
the electric wave induced by the antenna has strength for example, the received analog picture 
signal will be changed similarly and the contrast of a screen, etc. will change. In order to use as a 
predetermined level the level of the analog picture signal received to the decoder of the receiving 
set in order to avoid this, the AGC (Automatic Gain Control) circuit which controls a gain is built in. 
[0003]The picture signal processing circuit hereafter provided with the A/D conversion circuit and 
AGC circuit which were built in the decoder of the conventional receiving set is explained. Drawing 6 
is the lineblock diagram of the picture signal processing circuit 1 which performs gain detection with 
an analog form and performs gain control with an analog form built in the decoder of the 
conventional receiving set In the picture signal processing circuit 1, the analog picture signals SO, 
such as a luminance signal, a composite signal, or a chrominance signal, are inputted, and the gain 
control amplifier 10 performs gain control for this analog picture signal SO based on the gain 
detecting signal S16 from the AGC gain detector circuit 16. The analog picture signal S10 from the 
gain control amplifier 10 is outputted to the low pass filter (LPF) 15, the AGC gain detector circuit 
1 6, and the pre-filter 1 1 . 

[0004] Horizontal high-frequency components, such as a subcarrier, are removed by the low pass 
filter 15, and, as for the analog picture signal S10, the analog picture signal S15 restricted to 1 MHz 
is outputted for a zone to the AGC gain detector circuit 16. the synchronized signal with which the 
analog picture signal S15 is included in the analog picture signal SO here — abbreviated — it is the 
same. In the AGC gain detector circuit 16, gain detection is selectively performed based on the 
selection signal S19 about the analog picture signal S15 from the low pass filter 15, and the analog 
picture signal S10 from the gain conte row amplifier 10, The gain control signal S16 according to the 
gain detection concerned is outputted to the gain control amplifier 10. 

[0005]Specifically in the AGC gain detector circuit 16. When the analog picture signal S15 is chosen, 
gain detection is performed about the synchronized signal contained in the analog picture signal SO, 
and feedback gain control is performed about the synchronized signal concerned in the gain control 
amplifier 10. For example, feedback gain control is performed so that the gain of a synchronized 
signal may become with 401 IRE in the case of NTSC system and may become with 431 IRE in the 
case of a PAL system. 

[0006]On the other hand, in the AGC gain detector circuit 16, when the analog picture signal S10 is 
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chosen, in the gain control amplifier 10 and the AGC gain detector circuit 16, gain control is 
performed about the signal of all the zones included in the analog picture signal SO. That is, 
feedback gain control is performed so that the peak level of the analog picture signal SO may be 
settled in a predetermined range. For example, as the input dynamic ranges in the A/D conversion 
circuit 13 are 1.500 ****-p and it is shown in drawing 7 and drawing 8 , When the peak level of the 
100% of analog image color bar signal SO is as low as 1.243V and 0.621V, the gain control amplifier 
10 performs gain control so that a peak level may generate the analog picture signal S10 used as 
1.434V. As shown in drawing 9 , when the peak level of the 100% of analog image color bar signal SO 
is as high as 1.912V, the gain control amplifier 10 performs gain control so that a peak level may 
generate the analog picture signal S10 used as 1.434V. 

[0007]The analog picture signal S10 is band-limited in the pre-filter 11 so that aliasing may not arise 
at the time of the A/D conversion in the latter A/D conversion circuit 13. This band-limited analog 
picture signal S1 1 is adjusted to bottom product potential [ in / in that bottom product potential / 
the A/D conversion circuit 13 ] in the sink chip clamp circuit 12. In [ in the A/D conversion circuit 
13, the A/D conversion of the analog picture signal S12 is carried out by the quantization step 
according to the reference signal S18, and ] LPF14 this 8~ bit digital image signal S13, A horizontal 
high-frequency component is removed, for example, it becomes the digital image signal S14 which is 
10 bits. 

[0Q08] Drawing 10 is the lineblock diagram of the picture signal processing circuit 21 which performs 
gain detection with a digital system and performs gain control with an analog form built in the 
decoder of the conventional receiving set. In the picture signal processing circuit 21, the digital 
image signal S14 from LPF14 is outputted to LPF22 and the AGC gain detector circuit 26. In LPF22, 
horizontal high-frequency components, such as a subcarrier, are removed, a zone is restricted to 1 
MHz, and the digital image signal S14 turns into the digital image signal S22. The digital image signal 
S22 is equivalent to what carried out the A/D conversion of the synchronized signal contained in 
the analog picture signal SO. In the AGC gain detector circuit 26, gain detection is selectively 
performed based on the selection signal S29 about the digital image signal S14 from the digital 
image signals S22 and LPF14 from the low pass filter 22, The digital gain control signal S26 
according to the gain detection concerned is outputted to the D/A conversion circuit 23. D/A 
conversion of the gain control signal S26 is carried out to the gain control signal S23 of an analog in 
the D/A conversion circuit 23. Based on the gain control signal S23, feedback gain control of the 
analog picture signal SO is carried out in the gain control amplifier 20. 

[0009] Drawing 1 1 is the lineblock diagram of the picture signal processing circuit 31 which performs 
gain detection with a digital system and performs gain control with a digital system built in the 
decoder of the conventional receiving set. The analog picture signal SO is processed in pre-filter 1 1, 
sink chip clamp circuit 12, A/D conversion circuit 13, and LPF14, and is inputted into digital AGC30 
as the digital image signal S14. Based on the gain control signal S33 of digital format, feedback gain 
control is carried out and the digital image signal S14 is outputted as the digital image signal S30. 
The digital image signal S30 is outputted to LPF32 and the AGC gain detector circuit 33. About the 
digital image signal S32 and the digital image signal S30 corresponding to a synchronized signal, 
based on the selection signal S39, the AGC gain detector circuit 33 performs gain detection 
selectively, and outputs the gain control signal S33 according to the detection result concerned to 
digital AGC30. 
[0010] 

[Problem(s) to be Solved by the Invention]However, in the picture signal processing circuit 1 shown 
in drawing 6 mentioned above. Since feedback control of the gain control amplifier 10 is carried out 
by the analog form with the gain control signal S16 from the AGC gain detector circuit 16, it is 
difficult to realize linear gain control, and development time will delay. It is not easy to design the 
circuit in which the transistor of CMOS which constitutes the gain control amplifier 10 specifically 
has the desired characteristic. 
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* [001 1]In the picture signal processing circuit 21 shown in drawing 10 mentioned above, since the 
gain control signal S26 is generated by digital format in the AGC gain detector circuit 26, can 
perform gain control with high precision, but. Since the D/A conversion circuit 23 is generally 
formed, there is a problem that a circuit will large-scale-ize. 

[0012]In the picture signal processing circuit 31 shown in drawing 1 1 mentioned above. Since gain 
control is performed by digital format after an A/D conversion, when the amplitude of the analog 
picture signal SO is small, The A/D conversion fully using the input dynamic range of the A/D 
conversion circuit 13 will not be able to be performed, but quantization will become rude, and image 
quality deterioration will be an intense dirty picture under the influence of a quantization noise. 
[0013]This invention is made in view of the conventional technology mentioned above, is small-scale 
circuitry, and can perform gain control with high precision, and an object of this invention is to 
provide comparatively simply the picture signal processing circuit which can be developed. 
[0014] 

[Means for Solving the Problem]In order to solve a problem of conventional technology mentioned 
above and to attain the purpose mentioned above, a picture signal processing circuit of this 
invention is provided with the following. 

The singular number which amplifies an inputted analog picture signal by a predetermined gain, or 
two or more amplifying means. 

A selecting means which chooses an analog picture signal of 1 from two or more analog picture 
signals based on a selection signal for analog picture signal selection among said inputted analog 
picture signal and said amplified analog picture signal. 

An analog-to-digital conversion means to change said selected analog picture signal into digital 
image data. 

A level adjustment means to adjust a level of said digital image signal by a gain according to a 
control signal, A gain detection means to detect a gain of said digital image signal by which level 
adjustment was carried out, and a gain judging means which generates a selection signal and said 
control signal for said analog picture signal selection based on said detected gain. 

[001 5]A picture signal processing circuit of this invention determines then an analog picture signal 
chosen in a selecting means in a gain judging means based on a gain detection result. Therefore, 
based on a gain detection result, an amplification factor of an inputted analog picture signal can be 
determined, and an inputted analog picture signal can be amplified so that an input dynamic range of 
processing may be efficiently used at the time of conversion in an analog-to-digital conversion 
means. In a gain judging means, since a level adjustment means of a digital system is controlled 
based on a gain detected by a gain detection means, a digital system can perform highly precise 
level adjustment (AGC), i.e., automatic gain control. 
[0016] 

[Embodiment of the InventionjHereafter, the picture signal processing circuit concerning the 
embodiment of this invention is explained. In the conventional picture signal processing circuit, when 
carrying out the A/D conversion of the analog picture signals, such as NTSC system or a PAL 
system, The both sides of an analog form and a digital system perform double feedback control in 
the picture signal processing circuit of this embodiment to having performed gain control by either 
one of the analog form or the digital system. 

[001 7] 1st embodiment drawing 1 is a lineblock diagram of the picture signal processing circuit 41 of 
this embodiment. As shown in drawing 1 , the picture signal processing circuit 41 is provided with the 
amplifying circuit 42, the selector 43, the pre-filter 11, the sink chip clamp circuit 12, the A/D 
conversion circuit 13, LPF14, the digital AGC circuit 45, LPF32, the AGC gain detector circuit 46, 
and the gain decision circuit 44. Here, the pre-filter 11, the sink chip clamp circuit 12, and the A/D 
conversion circuit 13 are the same as the component of the identical codes of the picture signal 
processing circuit 1 shown in drawing 5 . LPF32 is the same as the component of the identical codes 
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* of the picture signal processing circuit 31 shown in drawing 10 . The picture signal processing circuit 
41 is built in the decoder of the receiving set which carries out digital processing of the analog 
picture signal of the NTSC system and the PAL system which were received, for example. 
[0018]The amplifying circuit 42 inputs the analog picture signals SO, such as a luminance signal, a 
composite signal, or a chrominance signal, amplifies this analog picture signal SO of only 6 dB, and 
outputs the amplified analog picture signal S42 to the input terminal 43b of the selector 43. Based 
on the selection signal S44a from the gain decision circuit 44 (for example, 1 bit), the selector 43 
switches the switch 43c between the input terminal S43a and S43b, and outputs selectively the 
analog picture signal SO or S42 to the pre-filter 1 1 as the analog picture signal S43. 
[0019]The pre-filter 1 1 performs filtering to the analog picture signal S43, and restricts frequency to 
a predetermined zone so that aliasing may not occur at the time of an A/D conversion. The sink 
chip clamp circuit 12 adjusts the bottom product potential of the analog picture signal S11 from the 
pre-filter 1 1 to the bottom product potential in the A/D conversion in the A/D conversion circuit 
13, and outputs this adjusted analog picture signal S12 to the A/D conversion circuit 13. 
[0020]The A/D conversion circuit 1 3 carries out the A/D conversion of the analog picture signal 
S12 by the quantization step according to the reference signal S18, and outputs the 8-bit digital 
image signal S13 to LPF14. To the digital image signal S13, LPF14 performs filtering, and removes a 
horizontal broader-based ingredient, for example, outputs the 10-bit digital image signal S14 to the 
digital AGO circuit 45. 

[0021]Based on the gain control signal S44b from the gain decision circuit 44, the digital AGC circuit 
45 performs feedback gain control of a digital system to the digital image signal S14, and outputs 
the digital image signal S45 concerned by which gain control was carried out. LPF32 removes 
horizontal high-frequency components, such as a subcarrier, to the digital image signal S45 from the 
digital AGC circuit 45, and a zone outputs the digital image signal S32 restricted to about 1 MHz to 
the AGC gain detector circuit 46. The digital image signal S32 is a digital signal corresponding to the 
synchronized signal contained in the analog picture signal SO. 

[0022]According to the selection signal S39, the AGC gain detector circuit 46 about the digital 
image signal S32 from LPF32, and the digital image signal S45 from the digital AGC circuit 45. 
Selectively, a digital system performs gain detection and the gain detecting signal S46 according to 
the detection result concerned is outputted to the gain decision circuit 44. When the selection 
signal S39 is pointing to detection of the sink level, the AGC gain detector circuit 46 performs gain 
detection of the digital image signal S32, and, specifically, detects the sink level of the synchronized 
signal contained in the digital image signal S45. On the other hand, when the selection signal S39 is 
pointing to detection of the Max level, the AGC gain detector circuit 46 performs gain detection of 
the digital image signal S45, and detects the peak level of the digital image signal S45. For example, 
a peak level can be adjusted after adjusting the sink level of the digital image signal S45 in the digital 
AGC circuit 45 by making it direct detection of the Max level after the selection signal S39 points to 
detection of a sink level. 

[0023]The gain decision circuit 44 receives the amplitude of the analog picture signal S12 based on 
the gain detecting signal S46, When it judges whether the input dynamic range of the A/D 
conversion circuit 13 is generous and it is judged that it is generous, the selection signal S44a which 
shows that it switches to the input terminal 43b is outputted to the selector 43. Here, the input 
dynamic ranges of the A/D conversion circuit 13 are 0-1. 500V, for example. On the other hand, the 
gain decision circuit 44 outputs the selection signal S44a with which ****** shows that it switches 
to the input terminal 43a at a case if a margin does not have an input dynamic range of the A/D 
conversion circuit 13 to the amplitude of the analog picture signal S12 at the selector 43. Based on 
the gain detecting signal S46, when the peak level of the analog picture signal S12 is below half of 
the input dynamic range of the A/D conversion circuit 13, it specifically judges that it is generous, 
and in being larger than a half, it judges that it is hard-pressed. 

[0024]The gain decision circuit 44 generates the gain control signal S44b for carrying out feedback 
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gain control of the digital image signal S45 in the digital AGC circuit 45 at a predetermined level 
based on the gain detecting signal S46 f and outputs this to the digital AGC circuit 45. 
[0025] Hereafter, operation of the picture signal processing circuit 41 shown in drawing 1 is 
explained. First, the peak of the amplitude of the analog picture signal SO explains the case where it 
is below half (0.750V) of the input dynamic range (1.500V) of the A/D conversion circuit 13. In this 
case, in the gain decision circuit 44 based on the gain detecting signal S46, The selection signal 
S44a which shows that a switch is switched to the input terminal 43b is outputted to the selector 
43, and the analog picture signal S42 which amplified the analog picture signal SO of -only 6 dB is 
outputted to the pre-filter 1 1 as the analog picture signal S43. That is, the analog picture signal S43 
which doubled the amplitude of the analog picture signal SO is outputted to the pre-filter 11. 
[0026]It is band-limited in the pre-filter 11, bottom product potential is adjusted in the sink chip 
clamp circuit 12, and the A/D conversion of the analog picture signal S43 is carried out in the A/D 
conversion circuit 13, and it is outputted to LPF14 as the 8-bit digital image signal S13. In LPF14, a 
horizontal high-frequency component is removed and the digital image signal S13 turns into the 
digital image signal S14 which is 10 bits. Based on the selection signal S39 which shows that the 
digital image signal S14 chooses the analog picture signal S32, By first, the feedback control of the 
digital system by the digital AGC circuit 45, LPF32, the AGC gain detector circuit 46, and the gain 
decision circuit 44. For example, gain control of the sink level is carried out so that it may be set to 
401 IRE in the case of NTSC system, and it may be set to 431 IRE in the case of a PAL system. 
Next the selection signal S39 switches so that choosing the analog picture signal S45 may be 
shown, and the digital image signal S14, Gain control is carried out so that a peak level may fill a 
regular range by the feedback control of the digital system by the digital AGC circuit 45, the AGC 
gain detector circuit 46, and the gain decision circuit 44. 

[0027]IMext, the peak of the amplitude of the analog picture signal SO explains the case where it is 
larger than the half (0.750V) of the input dynamic range (1.500V) of the A/D conversion circuit 13. 
In this case, based on the gain detecting signal S46, in the gain decision circuit 44, the selection 
signal S44a which shows that a switch is switched to the input terminal 43a is outputted to the 
selector 43, and the analog picture signal SO is outputted to the pre-filter 1 1 as the analog picture 
signal S43. 

[0028]It is band-limited in the pre-filter 11, bottom product potential is adjusted in the sink chip 
clamp circuit 12, and the A/D conversion of the analog picture signal S43 is carried out in the A/D 
conversion circuit 13, and it is outputted to LPF14 as the 8-bit digital image signal S13. In LPF14, a 
horizontal high-frequency component is removed and the digital image signal S13 turns into the 
digital image signal S14 which is 10 bits. Subsequent processing is the same as the case where the 
peak of the amplitude of the analog picture signal SO mentioned above is below half (0.750V) of an 
input dynamic range (1.500V). 

[0029] As explained above, since feedback control of the gain of the digital image signal S14 is 
carried out with a digital system, highly precise gain control can be performed in the picture signal 
processing circuit 41 by the digital AGC circuit 45, the AGC gain detector circuit 46, and the gain 
decision circuit 44. That is, according to the picture signal processing circuit 41, the quality digital 
image signal acquired by carrying out the A/D conversion of the analog picture signal SO of NTSC 
system or a PAL system can be outputted to a latter digital signal processing circuit. In the picture 
signal processing circuit 41, below half of the input dynamic range of the A/D conversion circuit 13 
outputs the analog picture signal S12 which amplified the amplitude of the analog picture signal SO 
twice to the A/D conversion circuit 13, when the amplitude of the peak level of the analog picture 
signal SO is very low. Therefore, it can avoid effectively that quantization precision becomes rude to 
the analog picture signal SO with a low peak level of amplitude like the picture signal processing 
circuit 31 shown in drawing 10 mentioned above, and the influence of a quantization noise can be 
reduced. 

[0030]In order that giving the desired characteristic like the picture signal processing circuit 1 
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shown in drawing 5 only with outputting the several bits selection signal S44a to the selector 43 
may not perform gain control of a difficult analog form according to the picture signal processing 
circuit 41, a circuit design is easy and a development cycle is also short. 
[0031]Like the picture signal processing circuit 21 shown in drawing 9 , since a D/A conversion 
circuit is not used, small-scale circuitry is realizable in the picture signal processing circuit 41. 
[0032]Namely, according to the picture signal processing circuit 41, the analog picture signal SO is 
received, The gain decision circuit 44, the amplifying circuit 42, and the selector 43 perform rude 
gain control by an analog form, After an A/D conversion, by performing gain control finely with a 
digital system by the digital AGC circuit 45, the AGC gain detector circuit 46, and the gain decision 
circuit 44. Highly precise gain control with little influence of a quantization noise can be performed, a 
circuit design is easy, a development cycle is short, and, moreover, a circuit can be made 
comparatively small-scale. 

[0033] 2nd embodiment drawing 2 is a lineblock diagram of the picture signal processing circuit 51 of 
this embodiment. As shown in drawing 2 , the picture signal processing circuit 51, It has the 
amplifying circuits 56, 57, 58, and 59, the selector 53, the pre-filter 1 1, the sink chip clamp circuit 
12, the A/D conversion circuit 13, the column decoder 14, the digital AGC circuit 45, LPF32, the 
AGC gain detector circuit 46, and the gain decision circuit 54. Here, the pre-filter 1 1 shown in 
drawing 2 , the sink chip clamp circuit 12, the A/D conversion circuit 13, the column decoder 14, the 
digital AGC circuit 45, LPF32, and the AGC gain detector circuit 46 are the same as the component 
of the identical codes shown in drawing 1 . 

[0034]The amplifying circuit 56 inputs the analog picture signal SO, amplifies this analog picture 
signal SO of only -3 dB, and outputs the amplified analog picture signal S56 to the selector 53. The 
amplifying circuit 57 inputs the analog picture signal SO, amplifies this analog picture signal SO of 
only 3 dB, and outputs the amplified analog picture signal S57 to the selector 53. The amplifying 
circuit 58 inputs the analog picture signal SO, amplifies this analog picture signal SO of only 6 dB, 
and outputs the amplified analog picture signal S58 to the selector 53. The amplifying circuit 59 
inputs the analog picture signal SO, amplifies this analog picture signal SO of only 9 dB, and outputs 
the amplified analog picture signal S59 to the selector 53. 

[0035]The gain decision circuit 54 outputs the 2-bit selection signal S54a to the selector 53 based 
on the gain detecting signal S46. Based on the gain detecting signal S46, the gain decision circuit 54 
specifically, When the peak level of the analog picture signal S12 is over the input dynamic range of 
the A/D conversion circuit 13, or when it has stuck to the maximum after an A/D conversion, the 
selection signal S54a which shows that the analog picture signal S56 is chosen is outputted. Based 
on the gain detecting signal S46, the gain decision circuit 54 the peak level of the analog picture 

signal S12, In being larger than 1/2 1 / 2 twice at 1 or less time of the input dynamic range of the 
A/D conversion circuit 13, it outputs the selection signal S54a which shows that the analog picture 
signal SO is chosen. 

[0036]Based on the gain detecting signal S46, the gain decision circuit 54 the peak level of the 

1 /9 

analog picture signal S12, In being larger than 1/2 at less than the 1/2 twice of the input dynamic 
range of the A/D conversion circuit 13, it outputs the selection signal S54a which shows that the 
analog picture signal S57 is chosen. Based on the gain detecting signal S46, the gain decision circuit 

54 the peak level of the analog picture signal S12, In being larger than 1-/(2x2 1 ^ 2 ) twice at 1/2 or 
less twice of the input dynamic range of the A/D conversion circuit 13, it outputs the selection 
signal S54a which shows that the analog picture signal S58 is chosen. Based on the gain detecting 
signal S46, the gain decision circuit 54, The peak level of the analog picture signal S12 outputs the 

selection signal S54a which shows that the analog picture signal S59 is chosen by below 1-/(2x2 l/2 ) 
double [ of the input dynamic range of the A/D conversion circuit 13 ]. 

[0037]Operation of the picture signal processing circuit 51 shown in drawing 2 is explained briefly. 
Operation of the picture signal processing circuit 51 is the same as the picture signal processing 
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* - 

. circuit 41 shown in drawing 1 except for the point which chooses any or 1 of the analog picture 
signal SO, S56, S57, S58, and S59 in the selector 53 based on the selection signal S54a from the 
gain decision circuit 54. 

[0038]Namely, in the gain decision circuit 54 based on the gain detecting signal S46, The selection 
signal S54a which shows any are chosen among the analog picture signal SO, S56, S57, S58, and S59 
is outputted to the selector 53, Based on the selection signal S54a concerned, the amplified analog 
picture signal S56, S57, S58, S59, or the analog picture signal SO is chosen by the selector 53, and 
is outputted to the pre-filter 1 1 as the analog picture signal S53. 

[0039]It is band-limited in the pre-filter 11, bottom product potential is adjusted in the sink chip 
clamp circuit 12, and the A/D conversion of the analog picture signal S53 is carried out in the A/D 
conversion circuit 13, and it is outputted to LPF14 as the 8-bit digital image signal S13. In LPF14, a 
horizontal high-frequency component is removed and the digital image signal S13 turns into the 
digital image signal S14 which is 10 bits. 

[0040]Based on the selection signal S39 which shows that the digital image signal S14 chooses the 
analog picture signal S32, By first, the feedback control of the digital system by the digital AGO 
circuit 45, LPF32, the AGC gain detector circuit 46, and the gain decision circuit 44. For example, 
gain control of the sink level is carried out so that it may be set to 401 IRE in the case of NTSC 
system, and it may be set to 431 IRE in the case of a PAL system. Next, the selection signal S39 
switches so that choosing the analog picture signal S45 may be shown, and the digital image signal 
S14, Gain control is carried out so that a peak level may fill a regular range by the feedback control 
of the digital system by the digital AGC circuit 45, the AGC gain detector circuit 46, and the gain 
decision circuit 44. 

[0041]As explained above, according to the picture signal processing circuit 51, by the gain decision 
circuit 54, the amplifying circuits 56, 57, 58, and 59, and the selector 53. Since feedback control by 
an analog form is finely performed compared with the picture signal processing circuit 41 shown in 
drawing 1 , still highly precise gain control can be performed compared with the picture signal 
processing circuit 41. 

[0042] 3rd embodiment drawing 3 is a lineblock diagram of the picture signal processing circuit 61 of 
this embodiment. As shown in drawing 3 , the picture signal processing circuit 61 is the same as the 
picture signal processing circuit 41 shown in drawing 1 fundamentally, but the composition of the 
gain decision circuit 64 differs in the gain decision circuit 44. Namely, the gain decision circuit 64 is 
provided with the gain judging level shift circuit 70 shown in drawing 4 , To the function of the gain 
decision circuit 44, in addition, near the gain judging level (0.750 ****-p) used as the standard which 
switches the selection signal S44a, When changing the sink level or peak level shown by the gain 
detecting signal S46, it has the function to avoid that the switch of the selector 43 switches 
frequently. 

[0043]Hereafter, the gain judging level shift circuit 70 is explained. As shown in drawing 4 , the gain 
judging level shift circuit 70 has the comparison circuit 71, the field counter 72, AND circuit 73, and 
the level shift decision circuit 74. The comparison circuit 71 The gain detecting signal S46 from the 
AGC gain detector circuit 46, The level which performs comparison with a gain judging level when 
generating the selection signal S44a, for example, the gain detecting signal S46 shows outputs the 
comparison signal S71 which becomes high-level to AND circuit 73, when large compared with a 
gain judging level. 

[0044]The field counter 72 inputs the digital image signal S32 or S45, and outputs the field detected 
pulse signal S72 with which only predetermined time becomes high-level to AND circuit 73 and the 
level shift decision circuit 74 for every field based on the Vertical Synchronizing signal included in 
these. 

[0045]AND circuit 73 outputs the level of the comparison signal S71 when the field detected pulse 
signal S72 is high-level to the level shift decision circuit 74 as the operation signal S73. 
[0046]The level shift decision circuit 74 counts a field number based on the field detected pulse 
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signal S72, and it counts the pulse number contained in the operation signal S73. The level shift 
decision circuit 74 obtains the frequency where it is detecting how many pulses occurring to the 
operation signal S73, and the selection signal S44b switches into the field of a predetermined 
number. And if the level shift decision circuit 74 judges that the selection signal S44b switched into 
the field of a predetermined number in more than the predetermined number of times, it will lower a 
gain judging level to 0.750-0.500V. 

[0047]As explained above, according to the picture signal processing circuit 61, by using the gain 
judging level shift circuit 70. Even when the level which the gain detecting signal S46 shows is 
changed near a gain judging level, it avoids effectively that the selector 43 switches frequently, and 
makes it possible to be stabilized and to provide a high-definition picture. 

[0048]This invention is not limited to the embodiment mentioned above. For example, the number 
and gain of an amplifying circuit which are shown in drawing 1 ~ 3 are not limited to what is shown in 
the embodiment mentioned above, but can be arbitrarily changed into it according to the input 
dynamic range and the accuracy demanded of the A/D conversion circuit 1 3. various circuitry of the 
gain judging level shift circuit 70 shown in drawing 4 can also be boiled, and can be changed. For 
example, the field counter 72 may not be formed but the timer etc. which measure predetermined 
time may be used. 

[0049]Although the gain illustrated the fixed thing in the embodiment mentioned above as the 
amplifying circuits 42, 56, 57, 58, and 59 shown in drawing 1 - 3, a gain as shown in drawing 5 (A), 
(B), and (C) may use a variable amplifying circuit. In this case, according to the input dynamic range 
of the analog picture signal SO and the A/D conversion circuit 13, a user adjusts the gain of an 
amplifying circuit. Five resistance R1 is connected in series between the input terminal 90 and the 
output terminal 91, and, as for the amplifying circuit shown in drawing 5 (A), the terminals 92a, 92b, 
92c, and 92d are pulled out from between resistance between. The switch 94 which connects 
selectively the terminals 92a, 92b, 92c, and 92d and - input terminal of the operational amplifier 93 
is formed. The output terminal of the operational amplifier 93 is connected to the output terminal 
91. In the amplifying circuit shown in drawing 5 (A), the switch 94 is selectively connected to the 
terminals 92a, 92b, 92c, and 92d according to a gain. A gain becomes low as the switch 94 switches 
from the terminal 92a toward 92 d at this time. 

[0050]The switch 104 is selectively connected to the terminals 102a, 102b, 102c, and 102d, it 
passes any of the resistance R3, R4, R5, and R6 they are, and, as for the amplifying circuit shown in 
drawing 5 (B), - input terminal and the output terminal 101 of the operational amplifier 103 are 
connected by this. 

[0051]The switch 114 is selectively connected to the terminals 112a, 112b, 112c, and 11 2d, it 
passes any of the resistance R7, R8, R9, and R10 they are, and, as for the amplifying circuit shown 
in drawing 5 (C), - input terminal and the input terminal 110 of the operational amplifier 113 are 
connected by this. 
[0052] 

[Effect of the Invention]As explained above, according to the picture signal processing circuit of this 
invention, by small-scale circuitry, gain control can be performed with high precision and can be 
developed moreover comparatively easily. 
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TECHNICAL FIELD 



[Field of the Invention]This invention relates to a picture signal processing circuit. 
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PRIOR ART 



[Description of the Prior Art]For example, NTSC (National Television Committee) which received A 
method and PAL (Phase Alternation by Line) To the decoder of the receiving set which carries out 
digital processing, the analog picture signal of a method usually, A (Analog)/D (Digital) which 
changes the received analog picture signal into digital image data The conversion circuit is built in. If 
the electric wave induced by the antenna has strength for example, the received analog picture 
signal will be changed similarly and the contrast of a screen, etc. will change. In order to use as a 
predetermined level the level of the analog picture signal received to the decoder of the receiving 
set in order to avoid this, the AGC (Automatic Gain Control) circuit which controls a gain is built in. 
[0003]The picture signal processing circuit hereafter provided with the A/D conversion circuit and 
AGC circuit which were built in the decoder of the conventional receiving set is explained. Drawing 6 
is the lineblock diagram of the picture signal processing circuit 1 which performs gain detection with 
an analog form and performs gain control with an analog form built in the decoder of the 
conventional receiving set. In the picture signal processing circuit 1, the analog picture signals SO, 
such as a luminance signal, a composite signal, or a chrominance signal, are inputted, and the gain 
control amplifier 10 performs gain control for this analog picture signal SO based on the gain 
detecting signal S16 from the AGC gain detector circuit 16. The analog picture signal S10 from the 
gain control amplifier 10 is outputted to the low pass filter (LPF) 15, the AGC gain detector circuit 
16, and the pre-filter 11. 

[0004] Horizontal high-frequency components, such as a subcarrier, are removed by the low pass 
filter 15, and, as for the analog picture signal S10, the analog picture signal S15 restricted to 1 MHz 
is outputted for a zone to the AGC gain detector circuit 16. the synchronized signal with which the 
analog picture signal S15 is included in the analog picture signal SO here — abbreviated — it is the 
same. In the AGC gain detector circuit 16, gain detection is selectively performed based on the 
selection signal S19 about the analog picture signal S15 from the low pass filter 15, and the analog 
picture signal S10 from the gain conte row amplifier 10, The gain control signal S16 according to the 
gain detection concerned is outputted to the gain control amplifier 10. 

[0005]Speciflcally in the AGC gain detector circuit 16. When the analog picture signal S15 is chosen, 
gain detection is performed about the synchronized signal contained in the analog picture signal SO, 
and feedback gain control is performed about the synchronized signal concerned in the gain control 
amplifier 10. For example, feedback gain control is performed so that the gain of a synchronized 
signal may become with 401 IRE in the case of NTSC system and may become with 431 IRE in the 
case. of a PAL system. 

[0006]On the other hand, in the AGC gain detector circuit 16, when the analog picture signal S10 is 
chosen, in the gain control amplifier 10 and the AGC gain detector circuit 16, gain control is 
performed about the signal of all the zones included in the analog picture signal SO. That is, 
feedback gain control is performed so that the peak level of the analog picture signal SO may be 
settled in a predetermined range. For example, as the input dynamic ranges in the A/D conversion 
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circuit 13 are 1.500 ****-p and it is shown in drawing 7 and drawing 8 , When the peak level of the 
100% of analog image color bar signal SO is as low as 1.243V and 0.621V, the gain control amplifier 
10 performs gain control so that a peak level may generate the analog picture signal S10 used as 
1.434V. As shown in drawing 9 , when the peak level of the 100% of analog image color bar signal SO 
is as high as 1.912V, the gain control amplifier 10 performs gain control so that a peak level may 
generate the analog picture signal S10 used as 1.434V. 

[0007]The analog picture signal S10 is band-limited in the pre-filter 1 1 so that aliasing may not arise 
at the time of the A/D conversion in the latter A/D conversion circuit 13. This band-limited analog 
picture signal S11 is adjusted to bottom product potential [ in / in that bottom product potential / 
the A/D conversion circuit 13 ] in the sink chip clamp circuit 12. In [ in the A/D conversion circuit 
13, the A/D conversion of the analog picture signal S12 is carried out by the quantization step 
according to the reference signal S18, and ] LPF14 this 8— bit digital image signal S13, A horizontal 
high-frequency component is removed, for example, it becomes the digital image signal S14 which is 
10 bits. 

[0008] Drawing 10 is the lineblock diagram of the picture signal processing circuit 21 which performs 
gain detection with a digital system and performs gain control with an analog form built in the 
decoder of the conventional receiving set. In the picture signal processing circuit 21 , the digital 
image signal S14 from LPF14 is outputted to LPF22 and the AGC gain detector circuit 26. In LPF22, 
horizontal high-frequency components, such as a subcarrier, are removed, a zone is restricted to 1 
MHz, and the digital image signal S14 turns into the digital image signal S22. The digital image signal 
S22 is equivalent to what carried out the A/D conversion of the synchronized signal contained in 
the analog picture signal SO. In the AGC gain detector circuit 26, gain detection is selectively 
performed based on the selection signal S29 about the digital image signal S14 from the digital 
image signals S22 and LPF14 from the low pass filter 22, The digital gain control signal S26 
according to the gain detection concerned is outputted to the D/A conversion circuit 23. D/A 
conversion of the gain control signal S26 is carried out to the gain control signal S23 of an analog in 
the D/A conversion circuit 23. Based on the gain control signal S23, feedback gain control qf the 
analog picture signal SO is carried out in the gain control amplifier 20. 

[0009] Drawing 1 1 is the lineblock diagram of the picture signal processing circuit 31 which performs 
gain detection with a digital system and performs gain control with a digital system built in the 
decoder of the conventional receiving set. The analog picture signal SO is processed in pre-filter 1 1, 
sink chip clamp circuit 12, A/D conversion circuit 13, and LPF14, and is inputted into digital AGC30 
as the digital image signal S14. Based on the gain control signal S33 of digital format, feedback gain 
control is carried out and the digital image signal S14 is outputted as the digital image signal S30. 
The digital image signal S30 is outputted to LPF32 and the AGC gain detector circuit 33. About the 
digital image signal S32 and the digital image signal S30 corresponding to a synchronized signal, 
based on the selection signal S39, the AGC gain detector circuit 33 performs gain detection 
selectively, and outputs the gain control signal S33 according to the detection result concerned to 
digital AGC30. 
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EFFECT OF THE INVENTION 



[Effect of the Invention]As explained above, according to the picture signal processing circuit of this 
invention, by small-scale circuitry, gain control can be performed with high precision and can be 
developed moreover comparatively easily. 



[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=h 4/23/2008 



JP,10-336547,A [TECHNICAL PROBLEM] 



Page 1 of 1 



V 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]However f in the picture signal processing circuit 1 shown 
in drawing 6 mentioned above. Since feedback control of the gain control amplifier 10 is carried out 
by the analog form with the gain control signal S16 from the AGC gain detector circuit 16, it is 
difficult to realize linear gain control, and development time will delay. It is not easy to design the 
circuit in which the transistor of CMOS which constitutes the gain control amplifier 10 specifically 
has the desired characteristic. 

[001 1]In the picture signal processing circuit 21 shown in drawing 10 mentioned above, since the 
gain control signal S26 is generated by digital format in the AGC gain detector circuit 26, can 
perform gain control with high precision, but. Since the D/A conversion circuit 23 is generally 
formed, there is a problem that a circuit will large-scale-ize. 

[0012]In the picture signal processing circuit 31 shown in drawing 1 1 mentioned above. Since gain 
control is performed by digital format after an A/D conversion, when the amplitude of the analog 
picture signal SO is small, The A/D conversion fully using the input dynamic range of the A/D 
conversion circuit 13 will not be able to be performed, but quantization will become rude, and image 
quality deterioration will be an intense dirty picture under the influence of a quantization noise. 
[0013]This invention is made in view of the conventional technology mentioned above, is small-scale 
circuitry, and can perform gain control with high precision, and an object of this invention is to 
provide comparatively simply the picture signal processing circuit which can be developed. 
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MEANS 

[Means for Solving the Problem]In order to solve a problem of conventional technology mentioned 
above and to attain the purpose mentioned above, a picture signal processing circuit of this 
invention is provided with the following. 

The singular number which amplifies an inputted analog picture signal by a predetermined gain, or 
two or more amplifying means. 

A selecting means which chooses an analog picture signal of 1 from two or more analog picture 
signals based on a selection signal for analog picture signal selection among said inputted analog 
picture signal and said amplified analog picture signal. 

An analog-to-digital conversion means to change said selected analog picture signal into digital 
image data. 

A level adjustment means to adjust a level of said digital image signal by a gain according to a 
control signal, A gain detection means to detect a gain of said digital image signal by which level 
adjustment was carried out, and a gain judging means which generates a selection signal and said 
control signal for said analog picture signal selection based on said detected gain. 

[001 5]A picture signal processing circuit of this invention determines then an analog picture signal 
chosen in a selecting means in a gain judging means based on a gain detection result. Therefore, 
based on a gain detection result, an amplification factor of an inputted analog picture signal can be 
determined, and an inputted analog picture signal can be amplified so that an input dynamic range of 
processing may be efficiently used at the time of conversion in an analog-to-digital conversion 
means. In a gain judging means, since a level adjustment means of a digital system is controlled 
based on a gain detected by a gain detection means, a digital system can perform highly precise 
level adjustment (AGC), i.e., automatic gain control. 
[0016] 

[Embodiment of the Invention] Hereafter, the picture signal processing circuit concerning the 
embodiment of this invention is explained. In the conventional picture signal processing circuit, when 
carrying out the A/D conversion of the analog picture signals, such as NTSC system or a PAL 
system, The both sides of an analog form and a digital system perform double feedback control in 
the picture signal processing circuit of this embodiment to having performed gain control by either 
one of the analog form or the digital system. 

[001 7] 1st embodiment drawing 1 is a lineblock diagram of the picture signal processing circuit 41 of 
this embodiment. As shown in drawing 1 , the picture signal processing circuit 41 is provided with the 
amplifying circuit 42, the selector 43, the pre-filter 11, the sink chip clamp circuit 12, the A/D 
conversion circuit 13 f LPF14, the digital AGC circuit 45, LPF32, the AGC gain detector circuit 46, 
and the gain decision circuit 44. Here, the pre-filter 11, the sink chip clamp circuit 1 2, and the A/D 
conversion circuit 13 are the same as the component of the identical codes of the picture signal 
processing circuit 1 shown in drawing 5 . LPF32 is the same as the component of the identical codes 
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, of the picture signal processing circuit 31 shown in drawing 1 0 . The picture signal processing circuit 
41 is built in the decoder of the receiving set which carries out digital processing of the analog 
picture signal of the NTSC system and the PAL system which were received, for example. 
[0018]The amplifying circuit 42 inputs the analog picture signals SO, such as a luminance signal, a 
composite signal, or a chrominance signal, amplifies this analog picture signal SO of only 6 dB, and 
outputs the amplified analog picture signal S42 to the input terminal 43b of the selector 43. Based 
on the selection signal S44a from the gain decision circuit 44 (for example, 1 bit), the selector 43 
switches the switch 43c between the input terminal S43a and S43b, and outputs selectively the 
analog picture signal SO or S42 to the pre-filter 1 1 as the analog picture signal S43. 
[0019]The pre-filter 1 1 performs filtering to the analog picture signal S43, and restricts frequency to 
a predetermined zone so that aliasing may not occur at the time of an A/D conversion. The sink 
chip clamp circuit 12 adjusts the bottom product potential of the analog picture signal S11 from the 
pre-filter 1 1 to the bottom product potential in the A/D conversion in the A/D conversion circuit 
13, and outputs this adjusted analog picture signal S12 to the A/D conversion circuit 13. 
[0020]The A/D conversion circuit 13 carries out the A/D conversion of the analog picture signal 
S12 by the quantization step according to the reference signal S18, and outputs the 8-bit digital 
image signal S13 to LPF14. To the digital image signal S13, LPF14 performs filtering, and removes a 
horizontal broader-based ingredient, for example, outputs the 10-bit digital image signal S14 to the 
digital AGC circuit 45. 

[0021]Based on the gain control signal S44b from the gain decision circuit 44, the digital AGC circuit 
45 performs feedback gain control of a digital system to the digital image signal S14, and outputs 
the digital image signal S45 concerned by which gain control was carried out. LPF32 removes 
horizontal high-frequency components, such as a subcarrier, to the digital image signal S45 from the 
digital AGC circuit 45, and a zone outputs the digital image signal S32 restricted to about 1 MHz to 
the AGC gain detector circuit 46. The digital image signal S32 is a digital signal corresponding to the 
synchronized signal contained in the analog picture signal SO. 

[0022]According to the selection signal S39, the AGC gain detector circuit 46 about the digital 
image signal S32 from LPF32, and the digital image signal S45 from the digital AGC circuit 45. 
Selectively, a digital system performs gain detection and the gain detecting signal S46 according to 
the detection result concerned is outputted to the gain decision circuit 44. When the selection 
signal S39 is pointing to detection of the sink level, the AGC gain detector circuit 46 performs gain 
detection of the digital image signal S32, and, specifically, detects the sink level of the synchronized 
signal contained in the digital image signal S45. On the other hand, when the selection signal S39 is 
pointing to detection of the Max level, the AGC gain detector circuit 46 performs gain detection of 
the digital image signal S45, and detects the peak level of the digital image signal S45. For example, 
a peak level can be adjusted after adjusting the sink level of the digital image signal S45 in the digital 
AGC circuit 45 by making it direct detection of the Max level after the selection signal S39 points to 
detection of a sink level. 

[0023]The gain decision circuit 44 receives the amplitude of the analog picture signal S12 based on 
the gain detecting signal S46, When it judges whether the input dynamic range of the A/D 
conversion circuit 13 is generous and it is judged that it is generous, the selection signal S44a which 
shows that it switches to the input terminal 43b is outputted to the selector 43. Here, the input 
dynamic ranges of the A/D conversion circuit 13 are 0-1 .500V, for example. On the other hand, the 
gain decision circuit 44 outputs the selection signal S44a with which ****** shows that it switches 
to the input terminal 43a at a case if a margin does not have an input dynamic range of the A/D 
conversion circuit 13 to the amplitude of the analog picture signal S12 at the selector 43. Based on 
the gain detecting signal S46, when the peak level of the analog picture signal S12 is below half of 
the input dynamic range of the A/D conversion circuit 13, it specifically judges that it is generous, 
and in being larger than a half, it judges that it is hard-pressed. 

[0024]The gain decision circuit 44 generates the gain control signal S44b for carrying out feedback 
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. gain control of the digital image signal S45 in the digital AGO circuit 45 at a predetermined level 
based on the gain detecting signal S46, and outputs this to the digital AGO circuit 45. 
[0025] Hereafter, operation of the picture signal processing circuit 41 shown in drawing 1 is 
explained. First, the peak of the amplitude of the analog picture signal SO explains the case where it 
is below half (0.750V) of the input dynamic range (1.500V) of the A/D conversion circuit 13. In this 
case, in the gain decision circuit 44 based on the gain detecting signal S46, The selection signal 
S44a which shows that a switch is switched to the input terminal 43b is outputted to the selector 
43, and the analog picture signal S42 which amplified the analog picture signal SO of only 6 dB is 
outputted to the pre-filter 1 1 as the analog picture signal S43. That is, the analog picture signal S43 
which doubled the amplitude of the analog picture signal SO is outputted to the pre-filter 11. 
[0026]It is band-limited in the pre-filter 11, bottom product potential is adjusted in the sink chip 
clamp circuit 12, and the A/D conversion of the analog picture signal S43 is carried out in the A/D 
conversion circuit 13, and it is outputted to LPF14 as the 8-bit digital image signal S13. In LPF14, a 
horizontal high-frequency component is removed and the digital image signal S13 turns into the 
digital image signal S14 which is 10 bits. Based on the selection signal S39 which shows that the 
digital image signal S14 chooses the analog picture signal S32, By first, the feedback control of the 
digital system by the digital AGO circuit 45, LPF32, the AGO gain detector circuit 46, and the gain 
decision circuit 44. For example, gain control of the sink level is carried out so that it may be set to 
401 IRE in the case of NTSC system, and it may be set to 431 IRE in the case of a PAL system. 
Next, the selection signal S39 switches so that choosing the analog picture signal S45 may be 
shown, and the digital image signal S14, Gain control is carried out so that a peak level may fill a 
regular range by the feedback control of the digital system by the digital AGC circuit 45, the AGC 
gain detector circuit 46, and the gain decision circuit 44. 

[0027]Next, the peak of the amplitude of the analog picture signal SO explains the case where it is 
larger than the half (0.750V) of the input dynamic range (1.500V) of the A/D conversion circuit 13. 
In this case, based on the gain detecting signal S46, in the gain decision circuit 44, the selection 
signal S44a which shows that a switch is switched to the input terminal 43a is outputted to the 
selector 43, and the analog picture signal SO is outputted to the pre-filter 1 1 as the analog picture 
signal S43. 

[0028]It is band-limited in the pre-filter 11, bottom product potential is adjusted in the sink chip 
clamp circuit 12, and the A/D conversion of the analog picture signal S43 is carried out in the A/D 
conversion circuit 13, and it is outputted to LPF14 as the 8-bit digital image signal S13. In LPF14, a 
horizontal high-frequency component is removed and the digital image signal S13 turns into the 
digital image signal S14 which is 10 bits. Subsequent processing is the same as the case where the 
peak of the amplitude of the analog picture signal SO mentioned above is below half (0.750V) of an 
input dynamic range (1.500V). 

[0029]As explained above, since feedback control of the gain of the digital image signal S14 is 
carried out with a digital system, highly precise gain control can be performed in the picture signal 
processing circuit 41 by the digital AGC circuit 45, the AGC gain detector circuit 46, and the gain 
decision circuit 44. That is, according to the picture signal processing circuit 41 , the quality digital 
image signal acquired by carrying out the A/D conversion of the analog picture signal SO of NTSC 
system or a PAL system can be outputted to a latter digital signal processing circuit. In the picture 
signal processing circuit 41, below half of the input dynamic range of the A/D conversion circuit 13 
outputs the analog picture signal S12 which amplified the amplitude of the analog picture signal SO 
twice to the A/D conversion circuit 13, when the amplitude of the peak level of the analog picture 
signal SO is very low. Therefore, it can avoid effectively that quantization precision becomes rude to 
the analog picture signal SO with a low peak level of amplitude like the picture signal processing 
circuit 31 shown in drawing 10 mentioned above, and the influence of a quantization noise can be 
reduced. 

[0030]In order that giving the desired characteristic like the picture signal processing circuit 1 
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shown in drawing 5 only with outputting the several bits selection signal S44a to the selector 43 
may not perform gain control of a difficult analog form according to the picture signal processing 
circuit 41, a circuit design is easy and a development cycle is also short. 
[0031]Like the picture signal processing circuit 21 shown in drawing 9 , since a D/A conversion 
circuit is not used, small-scale circuitry is realizable in the picture signal processing circuit 41. 
[0032]NameIy f according to the picture signal processing circuit 41, the analog picture signal SO is 
received, The gain decision circuit 44, the amplifying circuit 42, and the selector 43 perform rude 
gain control by an analog form, After an A/D conversion, by performing gain control finely with a 
digital system by the digital AGO circuit 45, the AGO gain detector circuit 46, and the gain decision 
circuit 44. Highly precise gain control with little influence of a quantization noise can be performed, a 
circuit design is easy, a development cycle is short, and, moreover, a circuit can be made 
comparatively small-scale. 

F0033] 2nd embodiment drawing 2 is a lineblock diagram of the picture signal processing circuit 51 of 
this embodiment. As shown in drawing 2 , the picture signal processing circuit 51, It has the 
amplifying circuits 56, 57, 58, and 59, the selector 53, the pre-filter 11, the sink chip clamp circuit 
12, the A/D conversion circuit 13, the column decoder 14, the digital AGC circuit 45, LPF32, the 
AGC gain detector circuit 46, and the gain decision circuit 54. Here, the pre-filter 1 1 shown in 
drawing 2 , the sink chip clamp circuit 12, the A/D conversion circuit 13, the column decoder 14, the 
digital AGC circuit 45, LPF32, and the AGC gain detector circuit 46 are the same as the component 
of the identical codes shown in drawing 1 . 

[0034]The amplifying circuit 56 inputs the analog picture signal SO, amplifies this analog picture 
signal SO of only -3 dB, and outputs the amplified analog picture signal S56 to the selector 53. The 
amplifying circuit 57 inputs the analog picture signal SO, amplifies this analog picture signal SO of 
only 3 dB, and outputs the amplified analog picture signal S57 to the selector 53. The amplifying 
circuit 58 inputs the analog picture signal SO, amplifies this analog picture signal SO of only 6 dB, 
and outputs the amplified analog picture signal S58 to the selector 53. The amplifying circuit 59 
inputs the analog picture signal SO, amplifies this analog picture signal SO of only 9 dB, and outputs 
the amplified analog picture signal S59 to the selector 53. 

[0035]The gain decision circuit 54 outputs the 2-bit selection signal S54a to the selector 53 based 
on the gain detecting signal S46. Based on the gain detecting signal S46, the gain decision circuit 54 
specifically, When the peak level of the analog picture signal S12 is over the input dynamic range of 
the A/D conversion circuit 13, or when it has stuck to the maximum after an A/D conversion, the 
selection signal S54a which shows that the analog picture signal S56 is chosen is outputted. Based 
on the gain detecting signal S46, the gain decision circuit 54 the peak level of the analog picture 

signal S12, In being larger than 1/2 1 /2 twice at 1 or less time of the input dynamic range of the 
A/D conversion circuit 13, it outputs the selection signal S54a which shows that the analog picture 
signal SO is chosen. 

[0036]Based on the gain detecting signal S46, the gain decision circuit 54 the peak level of the 

analog picture signal S12, In being larger than 1/2 at less than the 1/2 twice of the input dynamic 
range of the A/D conversion circuit 13, it outputs the selection signal S54a which shows that the 
analog picture signal S57 is chosen. Based on the gain detecting signal S46, the gain decision circuit 

54 the peak level of the analog picture signal S12, In being larger than 1-/(2x2 1/2 ) twice at 1/2 or 
less twice of the input dynamic range of the A/D conversion circuit 13, it outputs the selection 
signal S54a which shows that the analog picture signal S58 is chosen. Based on the gain detecting 
signal S46, the gain decision circuit 54, The peak level of the analog picture signal S12 outputs the 

selection signal S54a which shows that the analog picture signal S59 is chosen by below 1-/(2x2 1/2 ) 
double [ of the input dynamic range of the A/D conversion circuit 13 ]. 

[0037]Operation of the picture signal processing circuit 51 shown in drawing 2 is explained briefly. 
Operation of the picture signal processing circuit 51 is the same as the picture signal processing 
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circuit 41 shown in drawing 1 except for the point which chooses any or 1 of the analog picture 
signal SO, S56, S57, S58, and S59 in the selector 53 based on the selection signal S54a from the 
gain decision circuit 54. 

[0038]Namely, in the gain decision circuit 54 based on the gain detecting signal S46, The selection 
signal S54a which shows any are chosen among the analog picture signal SO, S56, S57, S58, and S59 
is outputted to the selector 53, Based on the selection signal S54a concerned, the amplified analog 
picture signal S56, S57, S58, S59, or the analog picture signal SO is chosen by the selector 53, and 
is outputted to the pre-filter 1 1 as the analog picture signal S53. 

[0039]It is band-limited in the pre-filter 11, bottom product potential is adjusted in the sink chip 
clamp circuit 12, and the A/D conversion of the analog picture signal S53 is carried out in the A/D 
conversion circuit 13, and it is outputted to LPF14 as the 8-bit digital image signal S13. In LPF14, a 
horizontal high-frequency component is removed and the digital image signal S13 turns into the 
digital image signal S14 which is 10 bits. 

[0040]Based on the selection signal S39 which shows that the digital image signal S14 chooses the 
analog picture signal S32, By first, the feedback control of the digital system by the digital AGC 
circuit 45, LPF32, the AGC gain detector circuit 46, and the gain decision circuit 44. For example, 
gain control of the sink level is carried out so that it may be set to 401 IRE in the case of NTSC 
system, and it may be set to 431 IRE in the case of a PAL system. Next, the selection signal S39 
switches so that choosing the analog picture signal S45 may be shown, and the digital image signal 
S14, Gain control is carried out so that a peak level may fill a regular range by the feedback control 
of the digital system by the digital AGC circuit 45, the AGC gain detector circuit 46, and the gain 
decision circuit 44. 

[0041 ]As explained above, according to the picture signal processing circuit 51, by the gain decision 
circuit 54, the amplifying circuits 56, 57, 58, and 59, and the selector 53. Since feedback control by 
an analog form is finely performed compared with the picture signal processing circuit 41 shown in 
drawing 1 , still highly precise gain control can be performed compared with the picture signal 
processing circuit 41. 

[0042] 3rd embodiment drawing 3 is a lineblock diagram of the picture signal processing circuit 61 of 
this embodiment. As shown in drawing 3 , the picture signal processing circuit 61 is the same as the 
picture signal processing circuit 41 shown in drawing 1 f undamentally, but the composition of the 
gain decision circuit 64 differs in the gain decision circuit 44. Namely, the gain decision circuit 64 is 
provided with the gain judging level shift circuit 70 shown in drawing 4 , To the function of the gain 
decision circuit 44, in addition, near the gain judging level (0.750 ****-p) used as the standard which 
switches the selection signal S44a, When changing the sink level or peak level shown by the gain 
detecting signal S46, it has the function to avoid that the switch of the selector 43 switches 
frequently. 

[0043] Hereafter, the gain judging level shift circuit 70 is explained. As shown in drawing 4 , the gain 
judging level shift circuit 70 has the comparison circuit 71, the field counter 72, AND circuit 73, and 
the level shift decision circuit 74. The comparison circuit 71 The gain detecting signal S46 from the 
AGC gain detector circuit 46, The level which performs comparison with a gain judging level when 
generating the selection signal S44a, for example, the gain detecting signal S46 shows outputs the 
comparison signal S71 which becomes high-level to AND circuit 73, when large compared with a 
gain judging level. 

[0044]The field counter 72 inputs the digital image signal S32 or S45, and outputs the field detected 
pulse signal S72 with which only predetermined time becomes high-level to AND circuit 73 and the 
level shift decision circuit 74 for every field based on the Vertical Synchronizing signal included in 
these. 

[0045]AND circuit 73 outputs the level of the comparison signal S71 when the field detected pulse 
signal S72 is high-level to the level shift decision circuit 74 as the operation signal S73. 
[0046]The level shift decision circuit 74 counts a field number based on the field detected pulse 
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signal S72, and it counts the pulse number contained in the operation signal S73. The level shift 
decision circuit 74 obtains the frequency where it is detecting how many pulses occurring to the 
operation signal S73, and the selection signal S44b switches into the field of a predetermined 
number. And if the level shift decision circuit 74 judges that the selection signal S44b switched into 
the field of a predetermined number in more than the predetermined number of times, it will lower a 
gain judging level to 0.750-0.500V. 

[0047]As explained above, according to the picture signal processing circuit 61, by using the gain 
judging level shift circuit 70. Even when the level which the gain detecting signal S46 shows is 
changed near a gain judging level, it avoids effectively that the selector 43 switches frequently, and 
makes it possible to be stabilized and to provide a high-definition picture. 

[0048]This invention is not limited to the embodiment mentioned above. For example, the number 
and gain of an amplifying circuit which are shown in drawing 1 - 3 are not limited to what is shown in 
the embodiment mentioned above, but can be arbitrarily changed into it according to the input 
dynamic range and the accuracy demanded of the A/D conversion circuit 13. various circuitry of the 
gain judging level shift circuit 70 shown in drawing 4 can also be boiled, and can be changed. For 
example, the field counter 72 may not be formed but the timer etc. which measure predetermined 
time may be used. 

[0049]Although the gain illustrated the fixed thing in the embodiment mentioned above as the 
amplifying circuits 42, 56, 57, 58, and 59 shown in drawing 1 - 3, a gain as shown in drawing 5 (A), 
(B), and (C) may use a variable amplifying circuit In this case, according to the input dynamic range 
of the analog picture signal SO and the A/D conversion circuit 13, a user adjusts the gain of an 
amplifying circuit. Five resistance R1 is connected in series between the input terminal 90 and the 
output terminal 91, and, as for the amplifying circuit shown in drawing 5 (A), the terminals 92a, 92b, 
92c, and 92d are pulled out from between resistance between. The switch 94 which connects 
selectively the terminals 92a, 92b, 92c, and 92d and - input terminal of the operational amplifier 93 
is formed. The output terminal of the operational amplifier 93 is connected to the output terminal 
91. In the amplifying circuit shown in drawing 5 (A), the switch 94 is selectively connected to the 
terminals 92a, 92b, 92c, and 92d according to a gain. A gain becomes low as the switch 94 switches 
from the terminal 92a toward 92 d at this time. 

[0050]The switch 104 is selectively connected to the terminals 102a, 102b, 102c, and 102d, it 
passes any of the resistance R3, R4, R5, and R6 they are, and, as for the amplifying circuit shown in 
drawing 5 (B), - input terminal and the output terminal 101 of the operational amplifier 103 are 
connected by this. 

[0051 ]The switch 1 14 is selectively connected to the terminals 1 12a, 1 12b, 1 12c, and 1 1 2d, it 
passes any of the resistance R7, R8, R9, and R10 they are, and, as for the amplifying circuit shown 
in drawing 5 (C), - input terminal and the input terminal 110 of the operational amplifier 113 are 
connected by this. 
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♦ * NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is a lineblock diagram of the picture signal processing circuit concerning a 1st 
embodiment of this invention. 

[Drawing 2] Drawing 2 is a lineblock diagram of the picture signal processing circuit concerning a 2nd 
embodiment of this invention. 

[Drawing 3]Drawing 3 is a lineblock diagram of the picture signal processing circuit concerning a 3rd 
embodiment of this invention. 

[Drawing 4]Drawing 4 is a lineblock diagram of the gain judging level shift circuit with which the gain 
decision circuit shown in drawing 3 was equipped. 

[Drawing 5]Drawing 5 is a variable gain amplifying circuit which can be used as an amplifying circuit 
shown in drawing 1 - 3. 

[Drawing 6]Drawing 6 is the lineblock diagram of the picture signal processing circuit which performs 



gain detection with an analog form and performs gain control with an analog form built in the 
decoder of the conventional receiving set. 

[Drawing 7]Drawing 7 is a figure for explaining the gain control in the picture signal processing 
circuit shown in drawing 6 . 

[Drawing 8]Drawing 8 is a figure for explaining the gain control in the picture signal processing 
circuit shown in drawing 6 . 

[Drawing 9] Drawing 9 is a figure for explaining the gain control in the picture signal processing 
circuit shown in drawing 6 . 

[Drawing 10]Drawing 10 is the lineblock diagram of the picture signal processing circuit which 
performs gain detection with a digital system and performs gain control with an analog form built in 
the decoder of the conventional receiving set. 

[Drawing 11]Drawing 11 is the lineblock diagram of the picture signal processing circuit which 
performs gain detection with a digital system and performs gain control with a digital system built in 
the decoder of the conventional receiving set. 
[Description of Notations] 

1 1 [ — LPF, 44 54, 64 / — A gain decision circuit, 46 / — An AGO gain detector circuit, 42 56, 57 
58, 59 / — An amplifying circuit, 43 53 / — Selector ] — A pre-filter, 12 — A sink chip clamp 
circuit 13 — An A/D conversion circuit, 14, 32 
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^S14(i, LPF2 2Kfcl'T:, U7J&*© 

*¥*isia>jS«fi£»^isn, fltabMNju* i mh z 
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fHfi^*A/D«J*bfei©cctagUT:i-6 0 AGC'/ 
Y>^ffi@SS2 6r-li, SffMreS2 9K:S^C, D 
- a a 7 4 & * 2 2 & hto fis $ S 2 2 J: 

tfLPF ! 4^6CP7V*nfiHUreS I 4&Coc>rig 

t > * m> ¥ 4 > mmm s 2 6 & d / a s: j^m bs 2 3 cc 
a/j^n^o y-/>*n»«49S2 6tt. D/A*t«ia 

2 3 K r , 7i~u?<J> ¥ 4 >»ff ^ S 2 3 K D / A S 

2 3 icS-^C * C . W>3>fS 7 > 7 2 0 KfeC* 

tr. 7 4~Yt<?*¥<{i'%mzfth. 

1 0 0 0 9 ] B 1 1 li, ffl*^SWCf2-yi^g 

svc y-/ > 2 > h a - jus tt^ ^fflilllS 3 1 0^ 

1is£^r-r3b&. 7^oyfflBit^S0*, ^"J^iJU* 
11. ^>^^^7i!?^>^@g&l2. A/D«»B» 

I 3teJ:0'LPF 1 4Cilid<r»'C«aStl, ^'^>i«!* 
ff^fS 1 4iUT, 7£>*^AGC3 0(CAA3ft&. 

ft-i ssstcs^t^r, ^ <-r**?9¥4i'ftm 
ti. ys>*juH»«*s3 0Ai*rai**n6. ^y* 

^WHt«S3 0a i LPF3 2fe^^AGCyH , >1§€ 
S0SS3 3tcai/5$n^. AGC^^tttHBBSS 

II B88e^«:4it6r&^#.«na|jS(i^S3 2fcJ:tf 
r^^'Hi^fl^S 3 is^ff^S 3 9tcS 

ore ¥4 >*"J» fl^ S 3 3 ^ r V * >V A G C 3 0 B A 

[ 0 0 10] 

fe@6tc^f HBB4WBBB 1 Ti*. AGCy-f >t* 

3 > h 0 -JU7 ^7 1 0 7* P 91&X-7 4 - Ky< s 
JSIftllfrC****, U^7^>rW>3>hP-^S 

[ o oil] *fc, ±i^u^@ i oic^riaiflLtiwa 

BBSlflt. AGC*V>*ffiBB2 6icfe<r>'C7 p ^ 
#iHBat fc * , -r >*!tett^S 2 6 ttfitOTl-ifc*, 
¥4 yffl®\*:&iz&icft5 £ t&Vit&ifi* — BHSCD 
/A.aaStBB2 3&l8Wri>&Ci^6, BH^*Mtl 

[ 0 0 1 2 ] 5 6tc, ±a!.UA:0 1 1 Kmf BMi||4« 
580883 1 ft*. A/DKWWC, rV9)l&»C¥4 

>WW^cw^, 7^ p ^d^ff^-s o ct'IKs^ 
Jh8i«^cctt. A/DtKSHl Z<D?sJ)¥4i~* ? 
$ v ^i>% -?fcA/ D£fe£ tf ^ C <t *r * 
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[ 0 0 13] Jbai*fc«E*»KS«CIB»'Cft4 
n. 44ltt«BBtlMtt?. 

[ 0 0 14] 

iSllffi^L&lsiBtt. \1j2titc?1-u!m®.mzi£> 
BBS©**-* >-C«MI**»»* fcl«SSS[©W6^«<t , 
7+ □ tflftffl ^iS«Ja©is*e *<:S^C*r . SifflA 
A 5 ftfc 7 ^ p ^H{^ff 9 J: CXBia £ titc 7 * P 
PHM ^© 5 *5 , 7ffl «WI^ . -© 

[ 0 0 1 5 ] *^G>Hfkff4«ffiBiiTl*. y-f > 
P *Vr s> $ *«k¥a£ 4at^ *SJftB«Kffl© A * * * 

3* Tfrfrfc. Stt^-f^BBi {AGO *fi*Ct*fi 
[ 0 0 16] 

BHMI ^&»BBiC7t 8Wf faa&©B»n 

BHB-CIt, NTSC^**C^tPAL*5%iW 

X 2 W. 07 4 - K ' f ? 2 ^ . 
[0017] g 1 gjUS 

■**Bs?Bft©ei«II^aBK4 KOSffl? 
A*. HUCSTJ:^^ S&£^&tBga4 l at, if 
4lBB4 2. fcU£$4 3. 7M7 1 1 . to 5? 
* 7 1 2. A/D£feS»l3. LP F 
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14. 9 r !>**AGCBB4 5 v LPF3 2, AGC'/ 
^>*ta@K4 6toJ:tfyV>*1teBB4 4«:«*t:c* 

. @B1 2fcJ:tf A/DSfcHKl 3tt. HSCCSTHft 

fc. LP F 3 24S, H 1 0^S"Tia»fI^aB!l83 1 

41* mat*. 9Sotcvisc^xpPALHx<o 
io 018] i9tm«4 i& % 3B*ii^, 2 >^t>? ^ 

CC0r?Q»*a9S0*6dBKttflMU s 

<e^ n^r im®m^ s 4 2 ^-fe u * 4 3 ©A* 

38+4 3 DtCitiAf ^>o ■feU>*43tt. 
g§4 4^^py^.l* I try hOBIRflreS 4 4a 
t^C. x^^^43c*A*a*S43aiS43Di 
(OftX'fy) 0 T , 7 * a S0A&(r»ttS4 
2*jSWCC. 7^d^m^^S4 3i<.,r^'J7^ 
20 1 ItcS/jT^o 

[ 0 0 1 9 ] ztyy 1 1 It, A/DSftBKx.-/ 

!*&©7*D jTBftflWS 1 lCDi<hA«{i 
A/DSftBSSl 3ecJa»*A/DJtfe-C©*>i* 

^ISiciiSi/. ca>nS33hfc7^oiii«e^s i 2 

* A/DSftBB 1 3 tcth^^> 0 
[ 0 0 2 0 ] A/DSftHB 131*. 7^ P ^H»(i^ 
30 S 1 «J7 7 i->^ff^S 1 8(CJtLVA:S+ftAr 
?^CA/D*J*l#, 8 try KDri.^.'UlflfcS^S 1 
3?:LPF 14i<:aA^-2>. LPFMIt, TViuMH 

ftffl^s i 3(c«tor, ^ ai>$z*mzm\ *2p*ifii 

(f^S 1 4*y r ^JlAGCBB4 5tt:|fiA , S'4, 

[002 1 ] * ? i?*^AGCB»4 5tt 1 m>wm 

^;UiiH^{f^S 1 4 CCi# 1/^^**^*07 < - K'< 

40 d^fI^S4 5^iUAf ^. LPF3 2tt W**A 
GCI«eS4 5^6fl>^5f*S«OTS4 SKlWUr, 
17*7'^ ^ ij 7^t £«>JicT#lM)ItlH<0<:tt^b . *« 
im*\m 1 MH 2 uitlJRSnfc^if *Iai««^S 3 

2 £ AGC *V >Wctii@BS4 6 tCffi^T^, e r^ZHM 

ffltm^s3 2i*. 7^a^Bflts^so(cd£n^as 

[0022] AGC^>ttfflBB46li, ig^ff^S 

3 9^iSur. LPFS^^e^-ri-^JUili^fl^SS 

2 i ^ * * a g c BB4 5 fp horv $ iimrn^ s 

50 4 5i«C-7l*r. jgftWK. Ti>$)\>ttX'tr><l<fc& 
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^>«*BB4 4Kawrr*. »#wtctt, mm^ 

A G C >/4 >{£tiil]S&4 6 6*, Ti'fitmmt^ S 3 2 

t*. AGc^v^maiis4 6«, F^mmmms 

Jg*'T&J: J }K*r£e4*C. 7s;**AGCBK4 5tC 

[ 0 0 2 3] *f4 >«*H«4 4 t*. *^ >fcUffi ^S 
4 6K£"^C. T^P^SHBUI^S 1 2CE>iBi«^l/ 
r. A/DSfcfcHSl 3<Dkj]?4i- UOSW* 

I*. XA&?4 3l)CC*j0*A4C<t«:*riglRm^S 
4 4a*-feU**4 3CCffl*r* 0 CCt\ A/D&& 20 
BR 1 3 ©A* XAtXvtU Villi. 0 - 
1 . 5 0 0 Vt?*4 Q irW >*!fi£BS54 4 a, r 
*o*1H«s^S I 2 ©KWcftl/C . A/D&MBB 
1 3©AA*-f+* * i>u>^^K^jr^taj6fft/^ 
*I£Ki*. A/J«^4 3 afcto*)jM.«C4*«"r»JR 
«#S4 4a*4sU**4 3«<:ffl;frr* 0 eflffiitet*, 

> /^^ffift^S4 etcig^c^r, 

4, 

[ 0 0 2 4]* fc, >a*@84 4 It, 
<f#S4 6lC5^T\ r^^.'Uil^ff^S 4 5 Z-7i> 
£ AAGCB854 5 CCto<r»TBfr*fl>u^l'«7 < - Km 
* *y.f >*W1-4fc»©^ >*Wfl^S 44b*i 

«L. cn** J t>*JUAGCB»4 5Kfltfrt-*. 
[ 0 0 2 5 ] EIT, m 1 K^Httflre«BBB4 1 0> 

feUCf- A/D**B»13©AA + 

50 0V) ©4*0(0. 7 5 0V)KT 40 

Hni^S4e«:twi-r. y<f>4ttBB4 4fctt' 

r. **£Wjffl*4 3bfctt0fc*&C££*W' 
5giP v f|^S4 4a^-feU^^4 3tca^$n, 7tP^ 
df* fl^f S 0 £ 6 d B ft: tf *Mi I, A: 7 + D ffi ^ S 

4 s &?i-a vmmt^s 4 3 4 uc 74**1 r 

&2ffiKl/fc7^P?il{*ffi^S4 3#7'j7 <** 1 
10 02 6] 7+o?ia«f»s 4 3 tt, 7"'J7 <,'U* so 
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iaKW'WhA«H4*«8n. a/dkmbi 

3^C'*CA/Di£i&StV 8 b'-; h©r*>* Ajl<£{i 
«S l3 4l/CLPF14fcffiA3ft6, r*>**H« 
(f^fS 1 31*. LPF 1 4Kfct'T\ 

n. i o tr* H©f r *>**iBflttt#s 1 4 4 

3 £ 4&CTTSttKS 3 9 Kg^T, 
*r. ^**AGCBK4 5, LPF 3 2, A G C 
^ >£EBSS4 6 J: 4 >**tHB8 4 4 cc 
***3Sfl>7 < - Km? frafSKCJivC, 5/>*l/-*A 
J». WiH*, NTSC#a©»£ictt4 0 1 i RECdv 
4^:^cc, P ALTSftomsicitA 3 1 i RE^^t^J: 
5^. P4>ttmtit>. *cc, r^D>/il{^{i^S4 
5 4C 4&7Sf J: ^CdjgiRft^S 3 9 

toO. ^s>**B»©^S 1 41*, ^♦jUAGCBB 

4 5. AGC^^>^g0BS4 6i3^:^ > /^>^ii3§S 
4 4 K J: 4 r i> * .'U*2?C« 7 4 - hv < * tHWC A 

[ o 027] r^-a mxm^ s o ©Since- 

A/DglftBBU Z<0?^j)V-<1-$. ??\sl>i> 
(l. 5 00V) ©«»(0. 750V) J:0*#^» 

^£o^i:awf4a ccig'&tct*. y^>^mfi^s 

4 6KS^-C. ^>M*B6S4 4K:ji5^t:. ^-i^ 
3 a tCftO Jft^4 C4 .**raiRfi*S 
4 4aA^-b^**4 3CCiti*$n, 7«f P iTSSS^S 

0#7^nyB)»«#s4 3 4 i/tr^y 7^ ju* i nc 

[0 02 8] 7 + D5nsi»ffl^S4 3t* 1 7»j7<.'U^ 

1 1 Kfei'rffUMRSiv s^>i?^y7^^>^lis& 
i2«:*$i*riKhA«ifcftsn»*n. a/d*jrbssi 

^■S 13 4UCLPF 14KS^£ft* 0 f r S>*JUW 
if-f S ! 31*. LPF 1 4iCfeC^r. *¥*0KD&ItHt 
^ n. 1 0 fc' ^ h ©r s> * *ffl« W S 1 4 4 
r^^. *©»©*»»*, Mttl/fcT^DyiMfll^SO 
©«*l©e- ?frAt)V<{+ ^ ^ { 1. 5 0 0 

V ) ©i£3 ( 0 . 7 5 0 V ) y.Tr-&**5£4pi Cf* 

4. 

[0029] OtM! L»& «fc 9 HfRB««ffiBB4 
rC4*, 7^**AGCBH4 5 1 AGClr'^>lSffiB 
S|4 6 J: Of y W >*U^@ BS 4 4 «fc o r%> * A* 
5tC. fv^l^eti^S 1 4©^>*7^- KM? 

T^tofe. ffi«<t^»JSB»4 lfej:ni*. NTS 
C#«*4l*i*P A L^WJr t D iWWS 04A 

H©^*A«^«aBBfcffl*^'4C4*» , C«r*. 5 

fc. iMWt%SBB4 rci*, ri-o^fltffl^so 
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(Of- 5 U^Jte&Mfli. A/D3E*BS5 1 3©AAtf 

* p ^mi^{f ^ s 0 £ 2 te^igdl u fc 7 + p ?ii 
<Wt^S 1 2£A/D3BfcBBI 3<cUW3f 

t o o 3 o ] * tc % m&.m*mwv&4 1 cc j:na -fe 

*C. 13 5 ccs-f iafctt^fcffigR 1 ©J: ^ ccj??a©<f 
B&Kal*. 

[ 0 0 3 1 ] 5 *>ic, i5i»ff^%LjlBB24 1 H 9 
fc*TISftit*&BBB2 1<DJ:5K. D/AMMBB 

[ o 032] rat>fe, H»ii^isisgS4 i *n 

4. 4MBH4 2«)J:CX«l/»«4 3(CJ:^r7^py 20 
^^t^>ttfc*ttc>, A/D&&ftcc. TV* 
JUAGCBB4 5, AGC*W>fcffiBB4 6fcJ:tf*' 
^ >MtBB4 4 K J: -?*C J^Str 1^ >MB* 

[ o 033] ijgjiia 

B2& *&im&wmmm^&wmv*5 1 wmtrnv 

B2CC*TJ: J >ic. BHWrWtfSiBS It*, « 
«eBB5 6. 5 7, 5 8, 59, feu»*5 3. ^J7 30 
•f ** 1 1 , ^>j?* ? ^7'>7@gS! 2, A/Djfc 
&BB13, ^7Af3-^i4, J^.'lAGCBB 
4 5. LPF3 2, AGC^>«tiiB4 6tecfcEy*' 
-0*fteBB5 4*rWr*. CCT\ @2tc^^U-7 
^J*?^5>7BB1 2, A/DS 
feBBS13 t =5^i*rr3-yi4, Ft^AAGCBB 
45. LPF32fcJ:tfAGC*-V>tMHB»4 8t*, 

[ 0 0 3 4] If NBB5 6 tt, 7*p *H«tfi# S 0 * 

C©7+a ^SMI^S0£-3dBfc:tf**B 40 
I/. ifl*i$nfc7^D^Heg^S5 6«:-bU^*5 3 
tCtB^jf^ 0 Jf«BB5 7& 7?n?BMMI4tS0* 
A/JU C©7^P2Tijf*fI^S0£3d BKW*fl« 
I/. lfl*S$nfc7*D^»il^S5 7£4zL'**5 3 
cctB^jf ^> 0 JABSB5 8& 7*-P?iaKWI*iSG* 
A/JU C<P7+P^»ffl^S0*6dB?ctflf« 
0. lfl<63ttfc7;r0^eCTS5 8£-bU**5 3 
tcto/jf ^>o JMHB5 9t*. 7*P21IMMI*f SO* 
A*U C<P7*0ifisSi«^SO£9dBft:(:M«S 
I/. *fl«Sftfc7*a^»g^S5 9&"fel^*5 3 50 
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[ 0 0 3 5 ] VA >«eBB5 4 ti. *W >tettiff 

4 6Kg-^C. 2 K htiDBflMMS 5 4 a u * 
*5 3icS^T£o JWttfilfctt, *W>*|*BB54 
». ^>&WfI^S4 6K3^C. 7^ayH»fi 

1 2©e-£U^#. A/D«tRBBl 3 ©A* 

56 &SRr&C ifc^TiSttlfl^ S 5 4 a £ffi*7 
T*. Sfc, y-/>*l*BB5 4tt. 'SAsfemw^S 

dQic&iitx. 7-rammms 1 2©e-*u-< 

HSWT"Cl/2 Wi BADMt'Bduitt, 7+ay 
IH*fi^S 0 ^iMtR^^>C BKB4S 5 4 a « 

[0036]Sfe, ^>ai*BB54tt, *V>fcffl 

A/DS3SBB1 3o>K/j^A^^ -? 5 u 
>^©l/2 Wi fe«TCl/2^:D^at^^cc: 

It. 7^DyBBH*S5 7tafW-*Ci*««» 
<MS5 4a«:ltt* , r4. Sfe, * f -<>tltBB5 4 

1 2<Dfcf-^U^.'^. A/DXMBB1 3©AA 
'SAi-z? Zl'l'iXDl / 2BKTC 1 / ( 2 x 
2 1/J ) ftj:9**^«&tctt, 7+Pdna«tfl|^S5 
8 SSiW&C &*jRTflKB4S 5 4 a fcta^lT^o 
S^iC, *'-f>$<h£BB5 4li, / /^>^S^S4 6 
tCg^^r, 7^C^@i^fl^S 1 2C'fcT-^U^Jl' 

A/DSdftBBlSOWjy-f+Ss^^iHol 
/ ( 2 x 2 " ! > BtUTCttT * 0 5 9 * 

[ 0 0 3 7] H2tc^ilf^I^fi^5 1 ©SM¥«C 

it. >/A >4>I£BB5 4 «^03g«(S^S 5 4a 
^T. -bU^>5 3tilfei>'C7^0yH«m^SO > S 

5 6, S5 7. S5 8. S 5 9fl>^*>Hn**-o«:ig« 
'T«jS*»1* , C. B 1 (C5n"TialWa^«iaBB4 1 iB 

[0038] ttttofc, y-f>frttMS46te*-*l* 

r. * , ^>#KBB5 4«:*ji*r, 7+0iflaiaffl^s 

0, S56. S57, S58, S 5 9©0 fe(5in«SiR 
^jRff 5 4 a U ^ 4? 5 3 $ 
n. ^iiiRff^S 5 4a K&A'?. HMdtlA:7t 
oyBfttt*S56. S57, S58, S59««C«tt 
T+pya«l^S0*J. -izU^^5 3tcj:-7T32iR$ 

n. 7^pyaee^s5 3ii/-c^y7^.'U* i ice 

[0 03 9] 7tDjTiSI§S5 3tt 1 

i 2(c45i^rsKhA@(W5SSdn. A/DS3ftBHi 
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1 3 i L/C LP F 14fctM}3ft*« 
ff^S 1 3ii. LP F 1 4fcfcC*'C. 'k^tffflODi&fS.'S 
»#K*^n. 1 0 b*? h^rV^;H^ff^S 1 4 i 
ft4. 

[ 0 0 4 0 ] W * 1 4 tf, r *Hflt 

if ^ S 3 2 C £ ifiRfl^S 3 9 

l**C. ST. * f y*AAGCHH4 5. L P F 3 2, A 
G C y ^ >WSBU 4 6 4a £ VVte »£BB4 4 tc J: 

U^jW*, NTSC*3W>«£CCH:4 0 1 I R 

Efc*4J:Sfc. PAL#afl>*MrK**4 3 1 IRECC 

4 5 &igft?&C J: 5te«#MMS 3 9** 

C BB 4 5 . A G C * ^ > £S@SS4 6 J: VV 4 >*ll 

JVC, e-^b^'U^tE<DU>^C^l«^^4J: 

[0 04 1 ] Kximiutcmu:* m»&ws&B&&5 

lKjnK, y-/>«BB5 4 1 *MBB5B. 5 
7, 58, 5 9*lJ:»4ffl/**5 3(eJ:-*r, 
^KJ:*? < - km* *«fiO& % B 1 K5WBWM 

«lsbsk 4 i tb^ ria* < ff ^ fc» . Bifte9«l3iB 

S&4 1 CCtb^'C . $ 6KiSie&G>*'-f >SMffl«:tt 5 C i 
[ 0 0 4 2] jS3Steigj 

@3ic*-rj;^tc. BftS4«iBBB6 Lt* % S 
*««:«, H 1 ^^^(1^^0824 ! tHl/t 1 * 

*W >M«BK6 4 cW/-f>*l*BB4 4 
&ttjl&6« Ttttefc, >W>4*6BB6 4li. H4tc 
*3 ft* *W>»fc 1*^4^:7 hBB?0fttt*-C*5 
0. ^>*ljS|5i^4 4CWetCi3D^ v C, 581*11* S 4 
4 a *ft»J*it4»ii^4^>4ttu^Jl CO. 7 

sovp-pi Hist?, y-/>*(Effis#S4 6«c 1 fc- 5 r 

£C &«Bilt«fM<:flitri*«. 
[ 0 0 4 3] fclT\ *W i^jl^y I Bft 7 0 
wa&m?Z* B 4 ^>*lfeEb^.'U 
HBB7 0«, ftf2HB7 K ? f-AF*')>* 
7 2. ANDBB7 3*J:»u^Jb!>P h#£BB7 4 
£?!T£ Q *t£5(*K&7 lit. AGC*W>#HHHB4 6 
a>6©*'-f >fcttHf*S4 5gfcff^S4 4a££ 

S7 l&AND@87 3Katfrf-*. 
[ 0 0 4 4 1 ? f - .'I K* ■? > * 7 2 «, r *BflL 
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m^s3 2££<,>i*S4 5*a*u cft6tcs£n& 

W;Wl^^.-i^7 * KtfcS^l>Xff^S 7 2 £ 
A N D0SS7 3 46 J: O' l^;^>7 h $fl«@B7 4 KfflA 

[0045] ANDBB?3tt. ? < -Jl 
(f S 7 2 ^ W U-^JU©t 8 (Dtttilf * S 7 1 © 
• BJMMS7 3 tUTU*^:* hUCBBT 4 

1G [ 0 04 6] is^lfy ha*BB7 4li, ? < -)U K 
WB^<JlA«^S7 2 ccJt^t-T7 < -Jl Kite* 9 > 

. n*4<t^cc. SBe^s7 3cc^*n*^iU^B** 

*©3 y aiSfl^S 7 3^flfl^<^A^ 

ftt-r&^jftHi^&CfC, ]g*R«#S4 4b©ft|0 
^f)(D*IS?:fi4 0 -eL-r, U^^7h|ttBB7 
4«. gfrt*©5-f-JlKpjCC, SBgCDHftKU:. 3ilR 
(t^ S 4 4 I) #WJ 8to^fct*BiT« i . i'V 
U^*«^tf0- 7 5 0*60. 500VKlTtf4. 
20 [ 0 0 4 7] UJdftB UfcJ^lc, Hffil^SBB6 
l«:j:ntt. y^>4«tu^t/7hBB7 0tffl^4 

♦ttu^jHta-cSOftuteBdrt. -fau»»4 3sMi 
lHcttQllto«C&*<MnCiiBSl/. iSa»©H«* 

[ o 0 4 8] *%mt±&ucmmt&ic\mjE2ftv 

l>. WAtt, Bl^S^TIHIBBonk^V^V 

it. ±ai#fc<tteB(c«Tfe©K:ttintsnr. a/ 

S1-M>4«e^JU^ hBB7 0©BB*6«i 1 f§ 

&©ri*5t < , w«««b &itsH^ *>$4^n t 

[ 0 0 4 9] $ fc, ±i£ Ofc^MaS-cii, @ 1 -3 cc 
rttim^A 2 , 5 6. 57, 5 8. 5 9 £ L»'C, ^ 
^>M9Cfi>fcCD*Mii(/^, H5 (A) , (B) , 
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